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matter, and to reduce the iron to metal, after which the red-hot briquets were fed into an electric furnace and melted down, yielding steel and slag. The closed chambers for heating the briquets would in practice consist of towers or vertical retorts heated externally by burning the gases derived from the charge. In view of the expense of briquetting, it is intended to dispense with this part of the process, and to smelt the ore, crushed roughly, and mixed with the lime and charcoal. The results obtained so far have been with the original briquetting process and are sufficiently good to warrant a test on a small working scale such as is now being made. The expense of briquetting, while undesirable, would not be prohibitive in the production of tool steel, if it were found necessary for the process.
The ore mostly used in the experiments was obtained from the Orton Mine, Hastings County, Ontario, Canada. A shipment of this gave the following analysis:
Magnetic oxide.....   75.40% (iron 54%)     Sulphur.........  Trace
Titanium oxide.....   12.65%                      Phosphorus.....  o.015%
Silica..............    i-S%                        Nickel..........  0.12%
Lime..............    5-75%                      Vanadium......  Trace
Alumina.......'....    3.95%
t
A suitable charge consisted of 100 parts of ore, 12 parts of charcoal, 8 parts of lime, 7 parts of pitch, and 7 parts of tar. The mixture was warmed and briquetted, and the briquets were heated in covered crucibles, or in an iron box, for about five hours, to a temperature of about 900° C. The iron oxide in the ore briquets was all reduced to ferrous oxide and a variable quantity, which, might average about 50 per cent., had been reduced to the metallic state by the operation of heating in closed crucibles. With a hematite ore it would be easy to obtain an almost perfect reduction to metal in the preliminary heating, and this would greatly reduce the consumption of electrical energy in the smelting operation.
The baked briquets were smelted in the furnace shown in Fig. 72. After the charge was all melted the heating was continued for about an hour to superheat the steel and make it sound. The slag was then decanted by tilting the furnace and the metal poured into a ladle and from that into molds. The steel varied considerably in its carbon content, and retained a few tenths of a per cent, of titanium. The ingots were usually sound and when cut into bars, sharpened and tempered, could be used directly as lathe tools. These tools were found to cut better than tools of good carbon steel, and sometimes. Min. Inst, vol. ix, 1906, p. 128. Mr. Evans has patented a titanium steel and the method of making it from titaniferous ores.ochemical Industry, vol. iv, p. 53.in a steel furnace, and this is explained by the
